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HIDDEN LINES REPRESENT OD
OF CONDUIT BELLED ENDS.

THE PERIMETER OF BORE SPACER
IS SCALLOPED FOR MAXIMUM
GROUT FLOW AREA.

& STEEL SEALS.

SECURE CONDUITS TO BORE SPACERS BY INSTALLING ONE
OF THE FOLLOWING ON EACH SIDE OF EACH BORE
SPACER AS SHOWN BY THE PHANTOM LINES:

A. 5/8" WIDE X .030 THICK 201 STAINLESS STEEL
BANDS & BUCKLES HAVING A MIN. BREAKING
STRENGTH OF 1875 LBS.

B. 3/4" WIDE POLYPROPYLENE STRAPPING HAVING A
1400 LB BREAKING STRENGTH, 7% MAX STRETCH,

JINIMUM DISTANCE BETWEEN CONDUITS NOTES:
CONDUIT SIZE MIN. DISTANCE 1. USE ONE BORE SPACER FOR EVERY 5 FEET OF
184 2,000 DUCT BANK.
288 2.500 2. THE CASING ID MUST BE SMOOTH AND FREE FROM
488 8.400 RIDGES, PROJECTIONS AND SEAMS THAT MIGHT
888 7.000 2.525 MAXIMUM FLOAT LARGE GROUT OVERFLOW AREA AT THE TOP IMPEDE THE ROLLING OF WHEELS.
OF BORE SPACER 3. A TROUGH OR FEEDER BRIDGE SHOULD BE CON-
FLOAT STOP (2 REQ'D PER HALF) STRUCTED AT THE LEADING END OF THE CASING
TO SUPPORT SECTIONS OF DUCT BANK AS THEY
2,000 CLEARANCE BETWEEN BORE B(EI/;\I\-SIIEI\?GEEI\?E?\IFI fgﬂgggmht‘ggﬂ (')NTSIL%ET(&'; ARE ASSEMBLED AND PULLED INTO THE CASING.
SPACER OD AND CASING ID - 4. THIS BORE SPACER IS DESIGNED FOR A CASING
’ % THAT IS STRAIGHT AND TRUE.
ad 60.000 r///"/ ///"/I/. CORNER IS BROKEN 312 X 22.5° ON ONE 5. IT IS POSSIBLE THAT THE DUCT BANK WILL ROTATE
CASING OD A~ Z ' ' (CORKSCREW) AS IT IS PULLED THRU THE CASING
N N\ SIDE OF BORE SPACER TO AID IN THE
v : WITHDRAWAL OF GROUT INJEGTION PIPE UNLESS AN "OFF CENTER WEIGHT TECHNIQUE"
CASING ID (NOMINAL) \ ' OR 'L" ANGLE & SLOT IS USED.
2130 = 6. THIS BORE SPACER WILL ACCOMMODATE THE
CASING WALL (MIN.) 5.716 DIA HOLE THAT CAN BE USED "SINGLE-END", "FLUSH COUPLED EXTRACTABLE
THICKNESS FOR A GROUT INJECTION PIPE OR INJECTION PIPE" OR "STATIONARY SACRIFICIAL
AS A FLOW HOLE. INJECTION PIPE" METHODS OF GROUT FILLING.
THIS AREA OF BORE SPACER IS 7.1T IS ESSENTIAL THAT THE BORE SPACERS ARE
OPEN TO PROVIDE IMPROVED HELD IN PLACE RELATIVE TO THE CONDUIT.
GROUT FLOW AND EASE OF ONTOURED FLOW HOLES REASON: AS THE GROUT IS PUMPED INTO THE
ASSEMBLY. (2 PLACES) (8 REQUIRED PER HALF) CASING, THE COMPARTMENTS FORMED BETWEEN

(TYPICAL OF 20 PLACES)

FACTORY INSTALLED 3" DIAMETER
POLYOLEFIN, WHEEL ASSEMBLY
(2 REQUIRED PER HALF)

MATERIAL:

.750 +.075 THICK HIGH DENSITY POLYETHYLENE
(HDPE) SHEETS ARE STRESS RELIEVED
COLOR: NATURAL WHITE
TENSILE STRENGTH: 3700 PSI, ELONGATION: 550%

SEE DETAIL No.1 ON PAGE 3

FASTENERS TO SECURE THE TWO WALLS
OF BORE SPACER TOGETHER. SEE PAGE
TWO OF THIS DRAWING FOR DETAILS.

THE BORE SPACERS ARE MORE OR LESS FILLED
SEQUENTIALLY, PLACING A TEMPORARY THRUST
LOAD ON EACH BORE SPACER.

8. THE DUCT BANK MUST BE HELD IN POSITION AT
BOTH ENDS TO ACCOMMODATE POSSIBLE UNEVEN
THRUST LOADS THAT MAY BE GENERATED
DURING THE GROUTING OPERATION.

9. WHEN FILLING THE AREA BETWEEN THE CONDUITS
AND CASING WITH GROUT, TAKE CARE NOT TO
EXCEED THE HYDRAULIC COLLAPSE PRESSURE
OF THE CONDUITS.

10. DEPENDING ON THE GROUT SPECIFIC GRAVITY AND
GROUT FLOW, IT IS POSSIBLE THAT THE DUCT
BANK WILL FLOAT TO THE TOP OF THE CASING.

11. ACTUAL QUANTITY OF GROUT USED SHOULD BE
MEASURED AND RECORDED.

THIS BORE SPACER DESIGN IS COVERED BY ONE OR MORE PENDING
PATENT APPLICATIONS., FURTHER, THIS DRAWING AND PROPRIETARY
DESIGN IS SOLELY THE PROPERTY OF UNDERGROUND DEVICES, INC.
AND IS SUBMITTED WITH THE UNDERSTANDING THAT IT WILL BE
KEPT IN STRICT CONFIDENCE.

THIS INFORMATION IS BASED ON OUR EXPERIENCE TO DATE AND WE
BELIEVE IT TO BE RELIABLE., IT IS INTENDED ONLY AS A GUIDE FOR
USE AT YOUR DISCRETION AND RISK. WE CANNOT GUARANTEE FAVORABLE
RESULTS AND ASSUME NO LIABILITY IN CONNECTION WITH ITS USE OR
USE OF THE PRODUCTS DESCRIBED.

DOUBLE WALL, FULL COMPLEMENT BORE SPACER
With 8 Ea. 8”, 4 Ea. 4” & 2 Ea. 2" EPC40 (Sch.40) PVC
Conduits In A 60.000 OD X 2.130 Min. Wall HOBAS
(Centrifugally Cast Fiberglass Reinforced Polymer Mortar) Casing
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BORE HOLEV

8-1" SDR 11 HDPE

AN

CASING

AS SHOWN

BENTONITE SLURRY
SEE NOTE 6

10" SDR 9 HDPE
(4 PLCS)

AS NOTED ON DRAWING 24214-900

HDD

Yor= 10" |

GRADE\

EXTRACT GROUT INJECTION
PIPE IN THIS DIRECTION

BILL OF MATERIAL

ITEM QTY
NUMBER | REQD DESCRIPTION
20 3/8-16 HEX NUT (GRADE 2, CENTERLOCK LOCKING
NUT, ZINC PLATED STEEL)
40 3/8 FLAT WASHER (.438 1D X 1.000 OD X .078 THK,

USS STANDARD, ZINC PLATED STEEL)

2 UDI 90-4045 BLANK BORE SPACER

UDI 90-803 SPACER BUSHING

©|®|©|© e

7

2 (TYPE 1 PVC DARK GRAY)
s | 35816X6'LG HEX HEAD CAP SCREW
(GRADE 2, ZINC PLATED LOW CARBON STEEL)
S,
N,
SCALE:
1,000 f«—
L— 3812 "

i
SECTION A—-A

J-'.OOO OFF CENTER LINE

\ IF USED, PLACE "L" ANGLE IN THIS DIRECTION.

THIS BORE SPACER DESIGN IS COVERED BY ONE OR MORE PENDING
PATENT APPLICATIONS, FURTHER, THIS DRAWING AND PROPRIETARY
DESIGN IS SOLELY THE PROPERTY OF UNDERGROUND DEVICES, INC.
AND IS SUBMITTED WITH THE UNDERSTANDING THAT IT WILL BE
KEPT IN STRICT CONFIDENCE.

BELIEVE IT TO BE RELIABLE.
USE AT YOUR DISCRETION AND RISK.
RESULTS AND ASSUME NO LIABILITY IN CONNECTION WITH ITS USE OR
USE OF THE PRODUCTS DESCRIBED.

THIS INFORMATION IS BASED ON OUR EXPERIENCE TO DATE AND WE
IT IS INTENDED ONLY AS A GUIDE FOR
WE CANNOT GUARANTEE FAVORABLE

CONDUIT AND HOLE SIZES
CONDUIT OD FULL HOLE DIAMETER PARTIAL
NOMINAL ACTUAL BANDED [ NON-BANDED |  HOLE DIAMETER
2' 2.375 2.495
4" 4.500 4.653
8" 8.625 8.740 8.645

DOUBLE WALL, FULL COMPLEMENT BORE SPACER
Vith 8 Ea. 8", 4 Ea. 4" & 2 Ea. 2" EPC40 (Sch.40) PVC
Conduits In A 60.000 OD X 2.130 Min. Wall HOBAS
(Centrifugally Cast Fiberglass Reinforced Polymer Mortar) Casing
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5" SCH 40 PVC FILL OR VENT
PIPE (EACH SIDE OF CASING)
CONTRACTOR SHALL CAPE
PIPE BELOW ROAD BASE
MATERIAL AFTER GROUT
INSTALLATION

BURLAP BAGS DUCT BANK
CONCRETE, PERMANENT (SEE

NOTE 1)
NATIVE &
MATERIAL AN~
SR,

CONCRETE PLUG TO
PREVENT LEAKING OF
GROUT

ks —
| I 0N
B

FLOWABLE

BACKFILL

\
\ —_
[

56" I.D. CASING \

(TYP)

CASING/DUCT
BANK INTERFACE

Y = 10" |REF: THIS DWG

3"CLR ——

DETAIL No.1

SCALE @ 4X

NOTE THAT BORE SPACER HAS A SLOT THAT RIDES OVER
THE "L" ANGLE. THIS SLOT & "L" ANGLE HOLD THE BORE
SPACERS AND CONDUITS IN THE CORRECT ANGULAR
POSITION DURING INSTALLATION AND THE GROUTING
OPERATION.

SLOT IS CHAMFERED .094 X 45° ON BOTH SIDES OF EACH
BORE SPACER WALL TO ENHANCE SLIDING ACTION.

OPTIONAL 3.500 X 3.500 X .250 THICK STEEL "L" ANGLE.
LENGTHS OF "L" ANGLE SHOULD BE FIELD WELDED
TOGETHER AND GROUND SMOOTH FORMING A CONTINUOUS
RAIL IN THE CASING AS SHOWN.

SECURE "L" ANGLE TO CASING WITH HEX HEAD CAP

SCREWS, WASHERS AND DROP-IN ANCHORS AS SHOWN.

DOUBLE WALL, FULL COMPLEMENT BORE SPACER
With 8 Ea. 87, 4 Ea. 4" & 2 Ea. 2" EPC40 (Sch.40) PVC

THIS BORE SPACER DESIGN IS COVERED BY ONE OR MORE PENDING
PATENT APPLICATIONS., FURTHER, THIS DRAWING AND PROPRIETARY
DESIGN IS SOLELY THE PROPERTY OF UNDERGROUND DEVICES, INC.
AND IS SUBMITTED WITH THE UNDERSTANDING THAT IT WILL BE

KEPT IN STRICT CONFIDENCE.

THIS INFORMATION IS BASED ON OUR EXPERIENCE TO DATE AND WE
BELIEVE IT TO BE RELIABLE.
USE AT YOUR DISCRETION AND RISK.
RESULTS AND ASSUME NO LIABILITY IN CONNECTION WITH ITS USE OR
USE OF THE PRODUCTS DESCRIBED.

IT IS INTENDED ONLY AS A GUIDE FOR
WE CANNOT GUARANTEE FAVORABLE

Conduits In A 60.000 0D X 2.130 Min. Wall HOBAS
(Centrifugally Cast Fiberglass Reinforced Polymer Mortar) Casing
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CASING/DUCT
BANK INTERFACE

Yor= 100 |

— DUCT BANK CONCRETE

6.
— THE CONTRACTOR SHALL A
FORM THE SIDES OF THE
ENCASEMENT OR UTILIZE
THE TRENCH SIDES

NOTES

/AN

EACH BURLAP BAG SHALL BE FILLED WITH DUCT BANK CONCRETE AND WET DOWN WITH WATER PRIOR TO
CONCRETE ENCASEMENT TO ENSURE THAT THE CEMENT IN THE BAG DOESN'T EXTRACT WATER FROM THE

ENCASEMENT CONCRETE. THESE BAGS SHALL NOT BE REMOVED AND SHALL REMAIN AS A PERMANENT PART
OF THE BACKFILL. THE SIZE OF EACH BAG SHALL BE APPROXIMATELY 8" HIGH X 8" IN DIAMETER OR SIZED TO
FIT. THE BAGS SHALL BE ARRANGED IN A MANNER THAT WILL PLUG THE END OF THE CASING PIPE AND
PREVENT INFILTRATION OF CONCRETE INTO THE CASING PIPE. ANY ALTERNATIVES TO SEALING THE CASING

SHALL BE SUBMITTED TO BLACK & VEATCH FOR

DESIGN SHALL MEET PROJECT SPECIFICATIONS

GROUT SAMPLES SHALL BE SUBMITTED TO THE
SIZE & METHOD OF TRANSPORTATION) IN ACCO

LOCATIONS.

APPROVAL.

ALL CASING PIPES SHALL BE COMPLETELY FILLED WITH A THERMALLY ACCEPTABLE GROUT. GROUT MIX

TEST COMPANY (CONTACT TEST COMPANY FOR APPROPRIATE
RDANCE WITH THE SPECIFICATIONS.

CONTRACTOR SHALL FURNISH AND INSTALL CASING PIPE SPACERS. SPACERS SHALL BE INSTALLED A MAXIMUM
DISTANCE OF 5 FEET APART. SPACERS SHALL BE INSTALLED PER MANUFACTURER'S RECOMMENDATIONS.

CONTRACTOR SHALL SUBMIT DETAILED DESIGN OF EACH BORED CROSSING FOR REVIEW, INCLUDING AS A
MINIMUM WORK PLAN, EQUIPMENT AND MATERIALS TO BE USED, WORK AREAS, BORE PIT SIZES AND

BENTONITE SLURRY SAMPLES SHALL BE SUBMITTED TO THE TEST COMPANY (CONTACT TEST COMPANY FOR
APPROPRIATE SIZE & METHOD OF TRANSPORTATION) IN ACCORDANCE WITH THE SPECIFICATIONS.
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e o s EXIT POINT @ 12° P. T. 26° SAG BEND P, C. 26° SAG BEND ENTRY POINT @ 14° 1. GEOTECHNICAL DATA PROVIDED BY SOIL TESTING,
SCALE: 17=60 WEST DRILLED ALIGNMENT COORDINATES 7,75 79, s 63 10 00° RIGHT 6+67. 87, -16. 89, 10. 00° RIGHT 0+83. 09, -6. 68, 10. 00’ RIGHT 0+00, 14, 14. 00, 10, 00’ RIGHT INC., OXFORD, CONNECTICUT, REFER TO THE PROJECT
N 127261, 43, E 479765, 90 RADIUS = 1, 300’ N 127931, 91, E 480151, 89 GEOTECHNICAL REPORT FOR MORE DETAILED SUBSURFACE
| | INFORMATION,
8+17. 97, 5 94, 10. 00’ LEFT 6+38 08, -25 78, 10. 00 LEFT 0+97. 84, -6, 91, 10 00’ LEFT 0+13 96, 14.00, 10 00° LEFT VITH 2 DESIONATION DF Mo—% RERER TO 4 REPORT
N 127213 16, E 479761, 19 RADIUS = 1, 300 N 127909, 95, E 480162 33 TTTLED fCEOPHYSICAL INVESTIGATION
MIDDLETOWN-NORWALK, 345-kV TRANSMISSION L INE,
12+00 2+00 6+00 3+00 0400 PEQUONNOCK RIVER SOUTH CROSSING, BRIDGEPORT,
CONNECTICUT*, PRODUCED BY NDT CORPORATION OF
< < BORING B-8 EXISTING DRAINAGE WORCESTER, MASSACHUSETTS AND DATED APRIL 2004,
EXISTING GRADE ALONG N < & i APPROX. ELEV, YINVE/?T ELEV.
SURVEYED CENTERL INE & NN NN 3. THE LETTER “N“ TO THE LEFT OF A SPLIT SPOON
o o o TOPSIIL , \ SAMPLE INDICATES THAT NO GRAVEL WAS OBSERVED IN
10 = o3 o3 IS ~ I 4, 3 7T 10 THE SAMPLE.  THE LETTERS “NT“ INDICATE THAT GRAVEL
& =& S Lobio (odll bricis frage/ nT N 104 WAS OBSERVED BUT NO GRADATION TESTS WERE
R SN SN & dincrete frags/ N og _ PERFORMED.,  THE LETTERS “NR* INDICATE THAT THERE
ASPHALT D N— R <T MEAN HIGH WATER Q< - e —il T T WAS NO RECOVERY.
SAND w/ silt, fil|l & gravel—=— T - - - - (_EL_EV. Zl_eg NG_V_D) - D R 2 i S © LA yely-s _ —
SAND w/ silt & grave(—— %32 \ SAND wd grave | N1 107 4. THE GEOTECHNICAL DATA IS ONLY DESCRIPTIVE OF
0 NN 19 s cobb les nil W 14 0 THE LOCATIONS ACTUALLY SAMPLED,  EXTENSION OF THIS
CINDERS/ASH NI L | B MEAN LOW WATER B B LT hedt & cand DATA OUTSIDE OF THE ORIGINAL BORINGS MAY BE DONE
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